Co-occurring Conditions and Change in Diagnosis in Autism Spectrum Disorders
WHAT'S KNOWN ON THIS SUBJECT: Mixed prevalence rates of cooccurring psychiatric and neurodevelopmental conditions have been reported in children diagnosed with an autism spectrum disorder (ASD). ASD diagnoses remain fairly stable within a continuum, but some do not meet criteria for an ASD diagnosis years after initial diagnosis.
WHAT THIS STUDY ADDS: Co-occurring neurodevelopmental and psychiatric conditions may explain, in part, why the diagnosis of an ASD may change with age. abstract OBJECTIVE: This study aimed to investigate descriptive characteristics and co-occurring neurodevelopmental and psychiatric conditions in young children, children, and adolescents with a current and consistent or past but not current (PBNC) diagnosis of autism spectrum disorder (ASD) and how such characteristics and conditions may engender a change in diagnosis of an ASD.
METHODS:
Cross-sectional data of 1366 children with a parent-reported current or PBNC ASD diagnosis were obtained from the National Survey of Children' s Health 2007 data set across 3 developmental stages: young children (aged 3-5 years), children (aged 6-11 years), and adolescents (aged 12-17 years). Multinomial logistic regression was used to examine demographic characteristics and co-occurring conditions that differentiate the groups with a current ASD from groups with a PBNC ASD.
RESULTS:
Results indicated the co-occurring conditions that distinguish groups currently diagnosed with an ASD from groups with a PBNC ASD diagnosis. In young children, current moderate/severe learning disability, and current moderate/severe developmental delay; in children, past speech problem, current moderate/severe anxiety, and past hearing problem; and in adolescents, current moderate/ severe speech problem, current mild seizure/epilepsy, and past hearing problem.
CONCLUSIONS: These findings suggest that the presence of cooccurring psychiatric and neurodevelopmental conditions are associated with a change in ASD diagnosis. Questions remain as to whether changes in diagnosis of an ASD are due to true etiologic differences or shifts in diagnostic determination. Pediatrics 2012;129:e305-e316 AUTHORS: Heather A. Close, BS, a Li-Ching Lee, PhD, ScM, Autism spectrum disorders (ASD), including autistic disorder; pervasive developmental disorder, not otherwise specified (PDD-NOS); and Asperger disorder, were formerly believed to occur in 4 to 5 cases out of 10 000. 1 However, this prevalence rate has risen in recent years, and reports now indicate that ∼1% of children aged 8 in the United States alone are diagnosed with some form of ASD. 2 Differentiation between the core features of an ASD and other co-occurring neurodevelopmental (eg, ADHD, learning disability) 3 and psychiatric conditions can be challenging. 4 Diagnostic confusion may delay appropriate diagnosis and lead to missed opportunities for early intervention with effective therapies. 5 Researchers have begun to understand the importance of co-occurring neurodevelopmental and psychiatric conditions when diagnosing and treating children with ASDs. 4, 6 Previous studies have shown higher rates of co-occurring developmental and psychiatric conditions in children with ASDs. 3,7-11 Cooccurring conditions occur more frequently in children with an ASD compared with typically developing children 12 or children with developmental delays or genetic disorders without an ASD. 5 Prevalence of each cooccurring condition differs within developmental age groups for those diagnosed with an ASD. Children and adolescents with an ASD have shown high rates of co-occurring ADHD, 13 whereas adolescents and adults with an ASD are frequently diagnosed with co-occurring depression. 14 In addition, there have been variable reports of prevalence rates for co-occurring conduct disorder, phobias, and anxiety with ASDs. 7, 8, 11 Stability of an ASD diagnosis seems to vary over time. 15, 16 One prospective study found that .10% of 2 year olds originally diagnosed with an ASD no longer had an ASD diagnosis at age 9. 17 More recently, a study using the US National Survey of Children' s Health (NSCH) 2007 data set found that 40% of children (aged [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] , with an ASD diagnosis ever, no longer had a diagnosis of ASD at time of parent report. 18 Our understanding of the extent to which cooccurring conditions are associated with diagnostic changes in ASDs will improve the accuracy and timeliness of diagnosis and thereby optimize the efficacy of early intervention and treatments.
This study aimed to investigate the extent to which commonly co-occurring conditions differentiate children with a current ASD diagnosis from children whohadapastbutnotcurrent(PBNC)ASD diagnosis (ie, no longer meeting criteria for an ASD diagnosis), across 3 developmental stages: young children (aged 3-5 years), children (aged 6-11 years), and adolescents (aged 12-17 years). 
METHODS

Data from the US
Statistical Analysis
Descriptive statistics of both unweighted and weighted percentages of various sociodemographic variables, and prevalence rates for each co-occurring condition were stratified by the developmental age groups. Multinomial logistic regression was carried out to examine the associations between the ASD diagnosis status (current ASD versus PBNC ASD) and demographic characteristics and co-occurring conditions. The multinomial logistic regression model is a simple extension of the binomial logistic regression model in which the dependent variable has .2 unordered nominal categories.
Odds ratios and the 95% confidence intervals (CI) were reported to indicate the associations. All regression analyses used weighted data. Methods of variance estimation accounting for the complex sampling design were applied to correct standard errors by using the Taylor-series approximation. Two sets of confounders were included in the multivariate analyses. The first set included race, ethnicity, and mother' s education. Because children with learning disabilities, including an ASD, are covered under the Individuals with Disabilities Act, 23 which may alter the association between ASD diagnosis and the cooccurring conditions, we conducted the second set of analyses by adding IEP as one of the confounders in addition to race, ethnicity, and mother' s education.
RESULTS
Sample Demographics
Demographic characteristics for the 2 study groups, those with a current and PBNC diagnosis of an ASD, are presented in Table 1 by developmental stages. The majority of children included in our sample were male, of white race, and of non-Hispanic ethnicity. Most were covered by health insurance and had consistent health insurance coverage during the past year before administration of the survey. Approximately three-fourths of children were on a current IEP. Approximately 70% of parents had education beyond high school, and nearly half of the children' s families in the survey had household incomes .300% of the federal poverty level. co-occurring conditions after adjusting for race, ethnicity, and mother' s education. The effect did not reach statistical significance after IEP was added into the model as a confounder.
Co-occurring Conditions
DISCUSSION
Types of co-occurring conditions reported with an ASD tended to be dependent on the developmental age group. Young children with a current ASD diagnosis had higher rates of current, moderate/ severe learning disability and moderate/ severe developmental delays than young children with a PBNC ASD diagnosis. Children with a current ASD diagnosis, compared with children with a PBNC ASD, had higher rates of past speech problems and/or current, moderate/ severe anxiety. Finally, adolescents with a current ASD diagnosis, compared with adolescents with a PBNC ASD diagnosis, had higher rates of current, moderate/ severe speech problems and current, mild seizures/epilepsy. Both children andadolescentswith a current ASD were less likely to have had hearing problems in the past than those with a PBNC ASD. Overall, participants with a current ASD, in all 3 developmental age groups, were found to be more likely to have $2 co-occurring conditions than those with a PBNC ASD diagnosis. Seizures/ epilepsy were more than 10 times more likely to be a co-occurring condition in adolescents with a current ASD diagnosis than those with a PBNC ASD diagnosis; this implies that epilepsy is a strong discriminator as to whether adolescents with a current ASD diagnosis 15 or a change in diagnosis within the broader ASD continuum 17 . The current study focused on the possible impact that co-occurring neurodevelopmental and psychiatric conditions could have on the continuation of ASD diagnosis by comparing groups who currently have an ASD diagnosis to groups with a PBNC ASD diagnosis. Our results are in line with the few studies that have researched differences between current or past ASD diagnoses in the context of co-occurring conditions. Levy et al 3 found that children without an ASD diagnosis until age 8 years were more likely to have developmental, psychiatric, medical, and/or neurologic co-occurring conditions and that co-occurring conditions, were a common factor in a later diagnosis of an ASD. Our study suggests some cooccurring neurodevelopmental and/or psychiatric conditions may discriminate young children, children, and adolescents diagnosed with a current ASD from those with a PBNC ASD.
Core features of ASDs are often similar in presentation to commonly diagnosed co-occurring conditions. ASDs are marked by impairments in communication, including delays in speech production, acquisition of language, or a lack of age-appropriate social interactions; all are red flags possibly leading to ascertainment of developmental delay, speech problems, or hearing disorders. As the child grows older, it is likely that symptoms become clearer to medical professionals and that a more accurate diagnosis for the presentation ofsymptomsis more consistent withASD rather than what may have previously been thought to be a speech and hearing problem or nonspecific developmental delay. This can also be true in the opposite direction, in which a child might have been diagnosed with an ASD because of the presence of common ASD co-occurring conditions or diagnoses and then was later reclassified as not having an ASD. Such diagnostic reclassification can be due to myriad reasons. Reasons include developmental improvements as the child ages, 24 such as one's IQ or adaptive
FIGURE 1
Select findings after controlling for race, ethnicity, and mother' s education. Graphs depict current moderate or severe condition unless otherwise noted.
social abilities, 25 or a child no longer meeting the diagnostic criteria as a result of early intervention. 22 Improvements leading to a loss of an ASD diagnosis also occur more commonly in children diagnosed at an early age with PDD-NOS rather than with autistic disorder. 22 The natural history of co-occurring conditions may explain the likelihood of their being diagnosed in conjunction with current and constant ASDs. Anxiety is a commonly researched and reported co-occurring condition in children with an ASD. 8, 26 The anxiety experienced by a child diagnosed with an ASD is frequently associated with the need for rigidity in schedules, fear of change, or in response to the child' s own awareness of social expectations and becomes more pronounced with age. 27 In addition, the onset of epilepsy not only peaks during early adolescence but also occurs in a significant portion of adolescents diagnosed with an ASD. 28, 29 Therefore, not surprisingly, our study also found that children and adolescents with a current ASD were more likely to have current anxiety and current moderate/severe epilepsy, respectively, compared with children and adolescents with a PBNC ASD diagnosis.
Our results should be interpreted within the context of the study' s limitations. First, we relied on parentreported diagnoses through 1 phone call interview. Numerous studies have researched the validity of self-report with respect to sensitive information and found many factors that impact the validity of responses. Such factors include the participant' s anonymity and confidentiality of responses, as well as the respondent' s health, social, and psychological conditions. 30 Because the NSCH does not ask caregivers whether the study child has an intellectual disability, we could not discriminate between children reportedly diagnosed with a learning disability who may actually have intellectual disability. Similarly, NSCH did not ask parents to report the specific ASD diagnosis of each study child. Children and adolescents with autism, Asperger disorder, and PDD-NOS have been found to have different outcomes, 31 and this lack of specificity provides another limitation of our study. Another important consideration is
FIGURE 2
Select findings after controlling for race, ethnicity, mother' s education, and IEP.
the small sample size for some variables of interest in young children. Therefore, results for this group may not be representative of young children with PBNC and current ASD diagnoses. Additionally, the current study lacks information on individual interventions for each child outside of IEPs. Lastly, this study only investigated children with a current ASD diagnosis or PBNC ASD diagnosis, but not the change from never having an ASD diagnosis to having an ASD diagnosis. It is important to note that the change of an ASD diagnosis can go in either direction. Nonetheless, the study analyzed data from a large national population-based sample, which offers great statistical power to investigate the study questions that could not have been answered by other studies with smaller sample sizes.
Our study provides a basis for future directions for research in this area. Although a prospective longitudinal approach would be ideal, a populationbased retrospective study of adults asking similar questions from the NSCH about co-occurring conditions could benefit our understanding of a child' s PBNC diagnosis of an ASD. Through this, one could establish a more detailed profile about the ages of diagnosis change, co-occurring conditions, and the interventions and treatments received. There would be considerable value in future research studies that focus on the factors that discriminate the co-occurring conditions whose symptoms overlap with ASD.
CONCLUSIONS
The findings of this study suggest specific co-occurring conditions that may lead to a change in an ASD diagnosis: whether an ASD diagnosis would be current and constant or be reclassified as having a PBNC ASD diagnosis. However, the mechanisms that underlie this change are unclear. Symptoms of cooccurring conditions similar to characteristics of ASDs may initially impede an ASD diagnosis until later developmental stages. Future research needs to focus on changes of ASD diagnoses in the context of co-occurring conditions rather than solely within the continuum of the autism spectrum.
